To determine whether generic non innovator once weekly oral alendronate is as effective as the innovator once oral Ibandronate.
Introduction
Most patients with post menopausal osteoporosis (PMO) live in developing countries and the proportion is expected to reach 75% by the year 2050 (1) . Cost of drugs to the patients is an important factor to be considered when managing patients in developing countries.
Bisphosphonates are the mainstay of treatment of PMO with proven efficacy in fracture reduction, safety and tolerability (2) (3) (4) (5) (6) . Alendronate and ibandronate are the commonly used oral bisphosphonates. Comparison of these two drugs has shown that one is not inferior to the other (7) . Unfortunately the innovator preparations of these drugs are expensive and beyond the reach of the patients in developing countries. There are generic preparations of alendronate for a reasonable price where they should be almost as effective as the original product in theory. Unfortunately there is insufficient scientific data on bioavailability and effect of these drugs as most landmark studies have used the expensive innovator preparations. Furthermore this concern is justified as only less than 1% of the oral bisphosphanates is absorbed (8) .
Inhibition of bone resorption by bisphosphonates
can be used as a surrogate marker of their efficacy. Beta crosslaps (CTX) the C terminal telopeptide of the triple helix arrangement assumed by type 1 collagen in the bone matrix is one such marker. CTX shows a high sensitivity and specificity for monitoring individual response to antiresorptive therapy (9) . The serum CTX assay shows greater utility for assessing efficacy of antiresorptive treatment than some previously described markers such as urinary NTX and DPD (10) . More than 35 percent decrease in CTX from the baseline has been used as an indicator of therapeutic success (11) . The level of reduction too correlated reasonably well with BMD at 2 years (12). Vol.1, No.1, August 2011
The objective of our study was to determine whether generic alendronate is as effective as the innovator oral Ibandronate; we did this by comparing the efficacy of non innovator once weekly oral generic alendronate with the once monthly innovator oral ibandronate using serum beta cross laps.
Methodology

Study design
This was an open label, prospective, randomized control trial.
Setting
The endocrine unit at the National Hospital of Sri Lanka.
Study participants
Postmenopausal women with a BMD T score of <-1.0 measured by a central DXA scanner (Hologic Discovery W, QDR system software version 12.4.) were recruited for the trial after obtaining their informed written consent. Those who had taken a bisphosphonate or hormone replacement therapy irrespective of the dose or duration of treatment and those who had secondary causes for osteoporosis were excluded from the study. Secondary causes were screened for using an interviewer administered questionnaire, physical examination and biochemical tests including complete blood count, erythrocyte sedimentation rate, serum calcium (ionized or total), serum phosphate, alkaline phosphotase, serum creatinine and thyroid stimulating hormone concentration.
Method
Prior to the start of the study all subjects were given a single injection of Vitamin D 3 200 000 IU to treat any possible vitamin D deficiency or insufficiency as vitamin D was not measured. They were thereafter randomized to the alendronate and ibandronate arms using computer generated random numbers. One week after the vitamin D injection before the start of bisphosphonates fasting CTX level was measured using (Elesys Beta crosslaps, Roche Germany, Elesys 1010). The alendronate group was given oral generic alendronate (Osteofos ® , Cipla, India) 70 mg weekly. The other group received innovator ibandronate (Bonviva ® , Roche, Switzerland) 150 mg monthly.
The subjects were reviewed monthly and one month's supply of drugs prescribed. Compliance was checked by observing the blister pack for any remaining tablets. Both groups also received Calcitriol 0.25 mcg daily and elemental calcium 1500 mg per day irrespective of the dietary intake.
At the end of three months of therapy the CTX was re-measured. The treatment outcome was assessed using two parameters; i) percentage reduction of CTX and ii) treatment success, defined as greater than 35% reduction in baseline CTX (11) .
Statistical analysis
The per-protocol population was analysed. The percentage reduction of CTX values between the two groups was compared using Mann Whitney U test. The difference in treatment success between the two groups was compared using Fisher's Exact test.
Finally the post treatment CTX between the two groups was compared using ANCOVA test. As the pre treatment BMD was significantly different between the two groups it was taken as a covariate in the ANCOVA analysis. The data were analysed using SPSS 17.
Results
77 women who fulfilled the inclusion and exclusion criteria were recruited for the study.
Profiles of the samples
There were 32 women in the alendronate group and 39 women in the ibandronate group who completed treatment with 3 drop outs in each group. Mean ages were comparable with alendronate group 60.6 years (SD 5.95) years and ibandronate group 62.1 years (SD 7.05) (t= -0.308, df= 69 p= 0.195). There was no statistically significant difference in the age since menopause in the alendronate group (12.3 years (SD 6.61)] and ibandronate group [15.41 years (SD 8.19)] (t= -1.725, df= 67 p= 0.089). The pretreatment BMD was 0.781 g/cm 2 (SD 0.14) in the alendronate group and 0.694 g/cm 2 (SD 0.11) in the ibandronate group showing a significant difference (t= 2.845, df= 67 p< 0.01). The levels of pretreatment CTX did not show any significant difference between the two groups. (alendronate 0.706 ng/ml, SD=0.35, ibandronate 0.825 ng/ml, SD=0.35, (t= -1.429, df= 69 p= 0.157).
Percentage reduction of CTX
The Mann Whitney U test values for percentage reduction in beta cross laps levels showed a marginally significant difference favouring the alendronate group. (U= 448, Z= -2.03, W= 1228, P=0.042). The mean percentage reduction of CTX was 41.5% for alendronate and 31.49% for ibandronate. The median percentage reduction of CTX was 67% for alendronate and 61% for ibandronate.
Analysis of Co Variance (ANCOVA) was used to compare the two groups in terms of post treatment CTX level. ANCOVA was conducted using Univariate Generalised Linear Model. As the base line analysis showed that the BMD value of ibandronate group (0.694 g/cm 2 ) was significantly lower than the alendronate group (0.781 g/cm) the pretreatment CTX was adjusted in the ANOVA by considering the pre treatment BMD as a covariate. After the adjustment there was no significance in the reduction of CTX level (P=0.285).
Treatment success
The success rates were 93.8 percent (n= 30/32) in the alendronate group and 89.7 percent (n=35/39) in the ibandronate group. The difference was not statistically significant. (Fisher's Exact test p=0.683)
Discussion
Our findings show that oral generic alendronate once a week therapy, available at an affordable price is as effective as oral innovator ibandronate once a month therapy in terms of reduction of CTX at 3 months.
The MOTION study which compared once a month oral ibandronate against once a week oral alendronate showed that both drugs were comparable in efficacy (7) . The main difference of our study from the MOTION study is that a generic alendronate was used instead of the branded product used in the latter (7) .
The reduction of CTX by each drug had been similar to previous trials which did not have a head to head comparison. Reginster JY et al used CTX to compare the efficacy of two doses of ibandronate (100 mg vs 150 mg). Here ibandronate 150 mg showed a reduction on in CTX as 56.7% which is quite similar to the reduction shown in our study (61%). (13) 47.2% to 84.7% reduction of CTX had been noted in trials using Alendronate which is again comparable to our values (70%) (14, 15) .
According to MOTION study the reduction in CTX was greater with alendronate at 3 months but at 6 months both drugs had a similar effect (7) . Our study was concluded at 3 months. But this does not deny the fact that generic alendronate was non-inferior to ibandronate in our study.
Significance of the study
The weakest link in the treatment of osteoporosis is compliance (16) and high cost will add to this effect especially in developing countries where patients often cannot afford expensive drugs. This study proves that the generic preparation of alendronate is equally effective as the innovator ibandronate in reduction of bone resorption markers. This study also provides supportive evidence to physicians in the third world who mainly prescribe the generic products of alendronate which is more affordable.
Limitations
This was a 3 month study and used only a surrogate marker of treatment efficacy i.e. CTX. BMD has more evidence as a marker for treatment efficacy than CTX although early changes in CTX has been shown to predict long term effects on BMD (17) . The ideal measure would have been long term follow up of these patients for fracture reduction.
Technically this was an open label study but the CTX measurements were done by a lab where the staff had no role in the research and they were blind to the two groups in the study.
Conclusion
In conclusion our study shows that the generic preparation of alendronate is effective in the treatment of osteoporosis.
